ABSTRACT Thirty-three cases of sarcoidosis (4.4% of 746 patients) showed an alveolar radiological pattern. A study of pulmonary function was carried out in 25 patients and compared with that of 46 patients with the interstitial radiological type of sarcoidosis. Twenty-two cases have been followed up from one to six years after the initial examination. The radiographic lesions were most often bilateral and included nodules greater than 15 mm with ill-defined margins or diffuse, infiltrative, non-retractile opacities with fluffy margins. Bilateral mediastinal lymph nodes were present in 27 patients. In 20 patients an associated reticulation was found on radiography. In four patients an open lung biopsy was done. The granulomatous nodules were identical to those found in other forms of sarcoidosis, although they were more confluent in the affected areas. Clinical and functional findings did not differ from those in the more common forms of sarcoidosis. Alveolar sarcoidosis has a sudden course. The alveolar radiological patterns always disappeared, with or without steroid treatment, while reticular patterns persisted in four patients. Rapid radiological changes were observed. Some functional abnormalities persisted in cases that were followed. It is concluded that alveolar sarcoidosis is a distinct acute form of sarcoidosis.
Sarcoid granulomas are found in the alveolar septa and less frequently in the walls of bronchi, pulmonary arteries, and veins. ' The radiological findings in pulmonary sarcoidosis may typically be of one of three types of diffuse interstitial opacities2: reticular, reticulomicronodular, or nodular (nodules less than 5 mm in diameter). Less frequently the radiological pattern is called "alveolar."2 The aim of the work reported here was to determine whether sarcoidosis with the alveolar radiological pattern is a distinct type of sarcoidosis.
Methods
Seven hundred and forty-six patients with pulmonary sarcoidosis were studied. The radiological criteria for alveolar manifestations were those of Felson2: opacities of the infiltrative type, nonretractile, with ill-defined margins and sometimes an air bronchogram, or nodules with ill-defined limits and diameters greater than 15 mm. Thirty-three patients (4.4%) satisfied those criteria. A In nine patients an x-ray examination had been done a year before; the appearances were normal in seven cases and showed enlarged hilar nodes in two cases. The clinical examination of the thorax gave negative Fig 1 Chest tomogram showing large nodules with results in all but one patient, in whom crackles were ill-defined margins and bilateral mediastinal lymph nodes. noted. Clinically, extrathoracic sarcoidosis was found in 13 patients; the lymph nodes were affected in nine, the skin in one, the parotid glands in one, the liver in two. Kirks'0 found it in 2% and Sharma" in 4% of their subjects with sarcoidosis.
Shigematsu,'2 considering all the alveolar patterns of sarcoidosis, estimated the frequency of this form to be 20%. Felson2 thought that sarcoidosis was the most important cause of disseminated chronic alveolar opacities. In our study the alveolar forms occurred in 4-4% of patients with the disease. Whether this radiological pattern, as Shigematsu suggested,'2 is related to a particular form of sarcoidosis requires correlation studies between the radiological and the pathological data. Unfortu-nately such studies are rare and are interpreted differently. According to Sahn,'3 the alveoli are invaded by mononuclear cells, which represent a non-specific reaction to the sarcoid granuloma present in the pulmonary interstitium. According to Shigematsu' 2 the alveoli contain epithelioid cells whose origin-endoalveolar or interstitial-is uncertain. According to Felson2 and Reed,'4 the alveoli are compressed or filled with coalescent interstitial nodules.
The pathological observations made on lung biopsy specimens in four of our patients indicate that the granulomas are identical to those found in the common forms of the disease, but less diffuse and more confluent. Thus the radiological aspect of alveolar sarcoidosis appears to be due not to histological disorders of the alveoli but rather to the collapse of the alveolar walls by the confluence of interstitial granulomas. The cause of cavitation observed in some cases of alveolar sarcoidosis is unknown. '5 Ischaemic or eosinophilic necrosis of conglomerate granulomas has been suggested. '6 Nodules with cavitation were not observed in our biopsy specimens. The fact that in two cases we observed small zones of normal pulmonary tissue between large confluent granulomas suggests that the clear zones observed in the nodules' centres might correspond to undamaged parenchyma, surrounded by coalescent granulomas. '5 The air bronchogram can occur in interstitial diseases such as sarcoidosis in this alveolar variety. '4 Clinically, alveolar sarcoidosis seems to be an acute form, to judge by the young age of the patients, the presence of mediastinal nodes, and the frequent occurrence of a normal radiograph during the previous year. But the clinical findings are similar to those of the other acute forms of sarcoidosis. Likewise, the abnormalities of pulmonary function observed in the present group of patients did not differ from those observed in other patients with different radiographic patterns. '7 " The combination of reticulation with the alveolar-type patterns should be taken into consideration. This radiological feature is most probably due to the extension of the granulomatous process into the interstitial tissue. In these cases we have observed more severe impairment of the coefficient of retraction. This can be explained by the association of diffuse interstitial lesions and lung shrinkage. '9 The course of the disease was characterised by the improvement of the alveolar pattern either spontaneously or with corticosteroid treatment. Interstitial patterns can, however, persist even with treatment. Spontaneous radiographic clearing (six out of seven patients) was more frequently observed with the alveolar pattern than with other forms of acute 451 sarcoidosis.20
Rapid changes of radiological patterns are characteristic of alveolar sarcoidosis. 2' 22 The pathological findings cannot explain this. In fact, it is hard to conceive that confluent granulomas seen in the biopsy specimens, which seem to cause the radiological pattern, can improve spontaneously so rapidly. Although the radiological patterns disappear, more often the functional measurements do not change when they are already abnormal at the first examination. Indeed, even though the pulmonary volumes did in some cases improve, compliance and the result of the single-breath carbon monoxide test did not change, at least during the period of observation. Similar observations concerning pulmonary 
